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DETAILED ACTION 

Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in Japan on 1/26/2004. It is noted, however, that applicant has not filed 
a certified copy of the 2004-016699 application as required by 35 U.S.C. 1 19(b). 
Claim Objections 
Claims 1-41 are objected to because of the following informalities: 
Claims 1-41 does not have "." at the end of each claims. Appropriate correction is 
required. 

Claims 22 and 38 recite "the anterior surface" which should be "an anterior 
surface". Appropriate correction is required. 

Claim 40 recites "the above-mentioned step (a)" which should be "the above- 
mentioned step of (a) dispersing". 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1- 41 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 1 , the term "as" in front of "phosphors" renders the claim 
indefinite because it is unclear whether the limitations following the term are part of the 
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claimed invention. See MPEP § 2173.05(d). Claims 2-21 and 41 are rejected due to 
claim dependency. 

Claims 2 and 23 recites the limitation "a resin matrix" and "a plurality of 
wavelength conversion layers". There is insufficient antecedent basis for this limitation 
in the claim. Claim 16 is rejected due to claim dependency. 

Claim 17 recites the limitation "a refractive index". It is unclear of which part "a 
refractive index" is referred to. 

Regarding claim 22, the term "as" in front of "phosphors" renders the claim 
indefinite because it is unclear whether the limitations following the term are part of the 
claimed invention. See MPEP § 2173.05(d). Claims 23-37 are rejected due to claim 
dependency. 

Regarding claim 38, the term "as" in front of "phosphors" renders the claim 
indefinite because it is unclear whether the limitations following the term are part of the 
claimed invention. See MPEP § 2173.05(d). 

Claim 39 recites the limitation "the molded product" and "the sheet". There is 
insufficient antecedent basis for this limitation in the claim. Claims 40 and 41 are 
rejected due to claim dependency. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-5, 10, 16-27, 31-36, 38, 39 and 41 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Cho (US 2004/0217692) in view of Maeda (US 
2004/0104391). 

Regarding claim 1 , Cho discloses a wavelength converter (figures 5A and 5B), 
comprising a plurality of wavelength conversion layers (120) at least one type of 
fluorescent substance in a resin matrix (paragraph 39). 

Cho does not specifically disclose the conversion layers includes at least one 
type of semiconductor ultrafine particles having a mean particle size of not more than 20 
nm and the at least one type of fluorescent substance having a mean particle size of not 
less than 0.1 micron. 

Maeda discloses a wavelength converter (figure 2, 3), comprising a wavelength 
conversion layer (3) containing at least one type of semiconductor ultrafine particles 
(paragraph 101) having a mean particle size of not more than 20 nm (paragraph 101) 
and at least one type of fluorescent substance (2) having a mean particle size of not 
less than 0.1 micron (paragraph 40) in a resin matrix (13), for the purpose of preventing 
the sedimentation of the fluorescent substances (paragraph 101). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have at least one type of semiconductor ultrafine 
particles having a mean particle size of not more than 20 nm and the at least one type 
of fluorescent substance having a mean particle size of not less than 0.1 micron as 
disclosed by Maeda in the device disclosed by Cho, for the purpose of preventing the 
sedimentation of the fluorescent substances. 



Application/Control Number: 10/597,470 Page 5 

Art Unit: 2889 

Regarding claim 2, Maeda discloses the semiconductor ultrafine particles 
(paragraph 101) and the fluorescent substance (2) are dispersed in a resin matrix (13). 
Cho in view of Maeda does not specifically disclose the layers are unevenly distributed 
in the form of layers and form the plurality of wavelength conversion layers. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have the layers are unevenly distributed in the form of layers and form the 
plurality of wavelength conversion layers in the device disclosed by Cho in view of 
Maeda due to the relatively large particle sizes of the fluorescent substances compared 
to the thickness of the layers. The reason for combining is same as claim 1 . 

Regarding claim 3, Maeda discloses each of the semiconductor ultrafine particles 
is a semiconductor composition consisting of at least two or more elements that belong 
to the groups l-b, II, III, IV, V and VI of the periodic table (paragraph 174). The reason 
for combining is same as claim 1 . 

Regarding claim 4, Cho in view of Maeda does not specifically disclose the band 
gap energy of the semiconductor ultrafine particles is 1 .5 to 2.5 eV. However, one of 
ordinary skill in the art would have been led to the recited ranges through routine 
experimentation and optimization. Applicant has not disclosed that the ranges are for a 
particular unobvious purpose, produce an unexpected result, or are otherwise critical, 
and it appears prima facie that the process would possess utility using another ranges. 
Indeed, it has been held that mere ranges limitations are prima facie obvious absent a 
disclosure that the limitations are for a particular unobvious purpose, produce an 
unexpected result, or are otherwise critical. 
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Regarding claim 5, Cho discloses the resin matrix is a substantially single resin 
layer (paragraph 39). 

Regarding claim 10, Maeda discloses the semiconductor ultrafine particles have 
a mean particle size of 0.5 to 20 nm (paragraph 101). 

Regarding claim 16, The examiner notes that the claim limitation of the resin 
matrix being obtained by hardening a liquid unhardened material of a mixture of the 
semiconductor ultrafine particles and the fluorescent substance is drawn to a process of 
manufacturing which is incidental to the claimed apparatus. It is well established that a 
claimed apparatus cannot be distinguished over the prior art by a process limitation. 
Consequently, absent a showing of an unobvious difference between the claimed 
product and the prior art, the subject product-by-process claim limitation is not afforded 
patentable weight (MPEP 21 1 3). 

Regarding 17, Cho in view of Maeda does not specifically disclose a refractive 
index of the resin matrix is not less than 1 .7. However, it is widely known in the art to 
reduce the refractive index of the resin matrix thereby enhancing light emissivity. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have a refractive index of the resin matrix is not less 
than 1 .7 in the device disclosed by Cho in view of Maeda, for the purpose of enhancing 
light emissivity. 

Also, one of ordinary skill in the art would have been led to the recited ranges 
through routine experimentation and optimization. Applicant has not disclosed that the 
ranges are for a particular unobvious purpose, produce an unexpected result, or are 
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otherwise critical, and it appears prima facie that the process would possess utility using 
another ranges. Indeed, it has been held that mere ranges limitations are prima facie 
obvious absent a disclosure that the limitations are for a particular unobvious purpose, 
produce an unexpected result, or are otherwise critical. 

Regarding claims 18 and 19, the examiner notes that the claim limitation of the 
resin matrix being hardened by heat energy or light energy is drawn to a process of 
manufacturing which is incidental to the claimed apparatus. It is well established that a 
claimed apparatus cannot be distinguished over the prior art by a process limitation. 
Consequently, absent a showing of an unobvious difference between the claimed 
product and the prior art, the subject product-by-process claim limitation is not afforded 
patentable weight (MPEP 21 1 3). 

Regarding claim 20, Cho in view of Maeda does not specifically disclose the 
resin matrix comprises polymer resin containing silicon-oxygen bonds in a main chain. 

However, it is widely known in the art to use polymer resin containing silicon- 
oxygen bonds in a main chain for resin matrix due to its availability. 

Also, one of ordinary skill in the art would have been led to form the resin matrix 
containing silicon-oxygen bonds in a main chain as a matter of choice. Applicant has not 
disclosed that the configuration is for a particular unobvious purpose, produce an 
unexpected/significant result, or are otherwise critical, and it appears prima facie that 
the process would possess utility using another configuration. 
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Regarding claim 21 , Cho discloses the wavelength converter generates 
fluorescence having at least two or more intensity peaks in the range of wavelengths of 
visible light (R, G, B). 

Regarding claim 22, Cho discloses a light-emitting device (figures 5A and 5B) 
comprising a light-emitting element (110) that is provided on a substrate (105) and emits 
excitation light, and a wavelength converter (120) that is positioned on an anterior 
surface of the light-emitting element and converts the excitation light into visible light 
wherein the visible light is output light ("white light"), wherein the wavelength converter 
(figures 5A and 5B), comprising a plurality of wavelength conversion layers (120) at 
least one type of fluorescent substance in a resin matrix (paragraph 39). 

Cho does not specifically disclose the conversion layers includes at least one 
type of semiconductor ultrafine particles having a mean particle size of not more than 20 
nm and the at least one type of fluorescent substance having a mean particle size of not 
less than 0.1 micron. 

Maeda discloses a light emitting device (figure 2) including a wavelength 
converter (figure 2, 3), comprising a wavelength conversion layer (3) containing at least 
one type of semiconductor ultrafine particles (paragraph 101) having a mean particle 
size of not more than 20 nm (paragraph 101) and at least one type of fluorescent 
substance (2) having a mean particle size of not less than 0.1 micron (paragraph 40) in 
a resin matrix (1 3), for the purpose of preventing the sedimentation of the fluorescent 
substances (paragraph 101). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have at least one type of semiconductor ultrafine 
particles having a mean particle size of not more than 20 nm and the at least one type 
of fluorescent substance having a mean particle size of not less than 0.1 micron as 
disclosed by Maeda in the device disclosed by Cho, for the purpose of preventing the 
sedimentation of the fluorescent substances. 

Regarding claim 23, Maeda discloses the semiconductor ultrafine particles 
(paragraph 101) and the fluorescent substance (2) are dispersed in a resin matrix (13). 
Cho in view of Maeda does not specifically disclose the layers are unevenly distributed 
in the form of layers and form the plurality of wavelength conversion layers. However, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to have the layers are unevenly distributed in the form of layers and form the 
plurality of wavelength conversion layers in the device disclosed by Cho in view of 
Maeda due to the relatively large particle sizes of the fluorescent substances compared 
to the thickness of the layers. The reason for combining is same as claim 22. 

Regarding claim 24, Cho discloses the plurality of wavelength conversion layers 
are disposed so that peak wavelengths of light converted in each wavelength 
conversion layer can be progressively shorter from the light-emitting element side 
toward the outside (figures 5A and 5B, R, G, B). 

Regarding claim 25, Cho in view of Maeda does not specifically disclose at least 
part of band gap energy of the phosphors is smaller than energy generated by the light- 
emitting element. 
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However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have at least part of band gap energy of the phosphors is 
smaller than energy generated by the light-emitting element in the device disclosed by 
Cho in view of Maeda, for the purpose of enhancing efficiency of the device. 

Regarding claim 26, Cho discloses the wavelength converter (120) comprises at 
least three wavelength conversion layers and each light converted in the three 
wavelength conversion layers has a wavelength respectively corresponding to red, 
green and blue (figures 5A and 5B). 

Regarding claim 27, Cho discloses each of the wavelength conversion layers is 
composed of a polymer resin thin film containing the phosphors (paragraph 33). 

Regarding claim 31 , Cho discloses the peak wavelength of output light from the 
fluorescent substance is 400 to 700 nm (figures 5A and 5B, the fluorescent substance 
emits R, G, B). 

Regarding claim 32, Cho discloses the excitation light has a center wavelength of 
not more than 450 nm (paragraph 4). 

Regarding claim 33, Cho discloses the output light has a peak wavelength of 400 
to 900 nm (figures 5A and 5B, the fluorescent substance emits R, G, B and outputs 
white light). 

Regarding claim 34, Cho discloses the resin matrix is a substantially single resin 
layer (paragraph 39). 

Regarding claims 35 and 36, Cho in view of Maeda does not specifically disclose 
the thickness dimension of the conversion layers. However, one of ordinary skill in the 
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art would have been led to the recited dimensions through routine experimentation and 
optimization. Applicant has not disclosed that the dimensions are for a particular 
unobvious purpose, produce an unexpected result, or are otherwise critical, and it 
appears prima facie that the process would possess utility using another dimension. 
Indeed, it has been held that mere dimensional limitations are prima facie obvious 
absent a disclosure that the limitations are for a particular unobvious purpose, produce 
an unexpected result, or are otherwise critical. 

Regarding claim 38, Cho discloses a light-emitting device (figures 5A and 5B) 
comprising a light-emitting element (110) that is provided on a substrate (105) and emits 
excitation light, and a wavelength converter that is positioned on an anterior surface of 
the light-emitting element and converts the excitation light into visible light (white light) 
wherein the visible light is output light, wherein the wavelength converter (figures 5A 
and 5B), comprising a plurality of wavelength conversion layers (120) at least one type 
of fluorescent substance in a polymer resin thin film (paragraph 39). 

Cho does not specifically disclose the conversion layers includes at least one 
type of semiconductor ultrafine particles having a mean particle size of not more than 20 
nm and the at least one type of fluorescent substance having a mean particle size of not 
less than 0.1 micron. 

Maeda discloses a light emitting device (figure 2) including a wavelength 
converter (figure 2, 3), comprising a wavelength conversion layer (3) containing at least 
one type of semiconductor ultrafine particles (paragraph 101) having a mean particle 
size of not more than 20 nm (paragraph 101) and at least one type of fluorescent 
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substance (2) having a mean particle size of not less than 0.1 micron (paragraph 40) in 
a resin matrix (1 3), for the purpose of preventing the sedimentation of the fluorescent 
substances (paragraph 101). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have at least one type of semiconductor ultrafine 
particles having a mean particle size of not more than 20 nm and the at least one type 
of fluorescent substance having a mean particle size of not less than 0.1 micron as 
disclosed by Maeda in the device disclosed by Cho, for the purpose of preventing the 
sedimentation of the fluorescent substances. 

Regarding claim 39, Cho discloses a method of producing a wavelength 
converter (figures 5A and 5B, 120) comprises the steps of: (a) dispersing at least one 
type of fluorescent substance (paragraph 39) in an unhardened material of resin 
(paragraph 39); and (b) molding into sheet-like shape the resin (120, paragraph 39) 
having the fluorescent substance dispersed. 

Cho does not specifically disclose dispersing at least one type of semiconductor 
ultrafine particles having a mean particle size of not more than 20 nm and at least one 
type of fluorescent substance having a mean particle size of not less than 0.1 microns in 
an unhardened material of resin, and dispersing the semiconductor ultrafine particles 
more on one principal surface side of the molded product, and the fluorescent 
substance more on the other principal surface side, and hardening the sheet after the 
semiconductor ultrafine particles and particles of the fluorescent substance are 
dispersed. 
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Maeda discloses a method of producing a wavelength converter (figure 2, 3), 
containing at least one type of semiconductor ultrafine particles (paragraph 101) having 
a mean particle size of not more than 20 nm (paragraph 1 01 ) and at least one type of 
fluorescent substance (2) having a mean particle size of not less than 0.1 micron 
(paragraph 40) in a resin matrix (13), for the purpose of preventing the sedimentation of 
the fluorescent substances (paragraph 101). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have at least one type of semiconductor ultrafine 
particles having a mean particle size of not more than 20 nm and the at least one type 
of fluorescent substance having a mean particle size of not less than 0.1 micron as 
disclosed by Maeda in the device disclosed by Cho, for the purpose of preventing the 
sedimentation of the fluorescent substances. 

Cho in view of Maeda does not specifically disclose the particles and substance 
are dispersed in an unhardened material of resin and the material of resin is hardened 
after the particles and substance are dispersed; and dispersing the semiconductor 
ultrafine particles more on one principal surface side of the molded product, and the 
fluorescent substance more on the other principal surface side. 

However, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have the particles and substance are dispersed in an 
unhardened material of resin and the material of resin is hardened after the particles 
and substance are dispersed in the method disclosed by Cho in view of Maeda, for the 
purpose of effectively dispersing the particles and substance in the resin, and to have 
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the semiconductor ultrafine particles more on one principal surface side of the molded 
product, and the fluorescent substance more on the other principal surface side in the 
method disclosed by Cho in view of Maeda due to the gravity difference between the 
relatively smaller particles and relatively larger substances. 

Regarding claim 41 , Cho discloses a method of producing a light-emitting device 
(figures 5A and 5B) comprising the steps of: providing a light-emitting element (110) on 
a substrate (105); and disposing the wavelength converter (120) according to claim 1 
(note claim 1 rejection above) so as to cover the light-emitting element (110). 

Claims 6,11,15, 28-30 and 37 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Cho (US 2004/0217692) in view of Maeda (US 2004/0104391), in 
further view of Thurk (US 2004/0245912). 

Regarding claim 6, Cho in view of Maeda does not specifically disclose the 
surface of the particles is coated with surface modifying molecules. 

Thurk discloses wavelength converter (figure 7, 78) having the semiconductor 
ultrafine particles have surfaces coated with surface modifying molecules (paragraph 
32, the examiner interprets particles as cores and surface modifying molecules as 
shells), for the purpose of protecting the particles inside the shell thereby enhancing the 
efficiency of light emission. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the surface of the particles is coated with surface 
modifying molecules as disclosed by Thurk in the device disclosed by Cho in view of 
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Maeda, for the purpose of protecting the particles inside the shell thereby enhancing the 
efficiency of light emission. 

Regarding claim 1 1 , Cho in view of Maeda does not specifically disclose the 
semiconductor ultrafine particles have core-shell structure. 

Thurk discloses a wavelength converter (figure 7, 78) having the semiconductor 
ultrafine particles have core-shell structure (paragraph 32), for the purpose of enhancing 
efficiency of light emission. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the semiconductor ultrafine particles have core- 
shell structure as disclosed by Thurk in the device disclosed by Cho in view of Maeda, 
for the purpose of enhancing efficiency of light emission. 

Regarding claim 15, Thurk discloses the semiconductor ultrafine particles have 
light luminescence capability (paragraph 32). The reason for combining is same as 
claim 11. 

Regarding claim 28, Thurk discloses phosphors contained in the wavelength 
converter are semiconductor ultrafine particles having a mean particle size of not more 
than 10 nm (paragraph 32). 

Regarding claim 29, Cho in view of Maeda and Thurk does not specifically 
disclose the wavelength conversion layers containing the semiconductor ultrafine 
particles are disposed on the light-emitting element side and a peak wavelength of 
output light from the semiconductor ultrafine particles is larger than a peak wavelength 
of output light from the fluorescent substance. 
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However, Thurk discloses different particle sizes converts lights into different 
wavelengths (paragraph 33). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the wavelength conversion layers containing the 
semiconductor ultrafine particles are disposed on the light-emitting element side and a 
peak wavelength of output light from the semiconductor ultrafine particles is larger than 
a peak wavelength of output light from the fluorescent substance in the device disclosed 
by Cho in view of Maeda and Thurk, for the purpose of controlling the output light 
wavelength by controlling the size of the particles. 

Regarding claim 30, Thurk discloses the peak wavelength of output light from the 
semiconductor ultrafine particles is 500 to 900 nm (paragraph 33). The reason for 
combining is same as claim 29. 

Regarding claim 37, Thurk discloses the phosphors contained in the plurality of 
wavelength conversion layers are composed of approximately the same material and 
are respectively semiconductor ultrafine particles having different mean particle sizes 
(paragraph 33). The reason for combining is same as claim 29. 

Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cho 
in view of Maeda and Thurk, in further view of Tanaka (US 2004/0067849). 

Regarding claim 7, Cho in view of Maeda and Thurk does not specifically 
disclose the surface modifying molecules have two or more silicon oxygen bonds 
repeated. 
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Tanaka discloses a light emitting device (paragraph 3) including bonding ultrafine 
particles with silicon oxygen bonds (paragraph 132), for the purpose of increasing 
bonds between the ultrafine particles thereby dispersing the particles in homogenous 
manner. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have bonding ultrafine particles with silicon oxygen 
bonds as disclosed by Tanaka in the device disclosed by Cho in view of Maeda and 
Thurk, for the purpose of increasing bonds between the ultrafine particles thereby 
dispersing the particles in homogenous manner. 

Regarding claim 8, Tanaka discloses the surface modifying molecules form 
coordinate bonds to the surface of the particles (paragraph 132). The reason for 
combining is same as claim 7. 

Regarding claim 9, Cho in view of Maeda, Thurk and Tanaka does not 
specifically disclose the number of silicon-oxygen repeating units of each of the surface 
modifying molecules is 5 to 500. 

However, one of ordinary skill in the art would have been led to the recited 
ranges through routine experimentation and optimization. Applicant has not disclosed 
that the ranges are for a particular unobvious purpose, produce an unexpected result, or 
are otherwise critical, and it appears prima facie that the process would possess utility 
using another ranges. Indeed, it has been held that mere ranges limitations are prima 
facie obvious absent a disclosure that the limitations are for a particular unobvious 
purpose, produce an unexpected result, or are otherwise critical. 
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Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cho in view of Maeda and Thurk, in further view of Manabu (JP 2002-1 21 548) which is 
cited in the IDS. 

Regarding claim 12, Cho in view of Maeda and Thurk does not specifically 
disclose each of the surface-modifying molecules has at least one functional group 
selected from the group consisting of an amino group, a mercapto group, a carboxyl 
group, an amide group, an ester group, a carbonyl group, a phosphoxide group, a 
sulfoxide group, a phosphone group, an imine group, a vinyl group, a hydroxy group 
and an ether group. 

Manabu discloses a wavelength converter (paragraph 1) including the surface- 
modifying molecules has at least one functional group selected from the group 
consisting of an amino group, a mercapto group, a carboxyl group, an amide group, an 
ester group, a carbonyl group, a phosphoxide group, a sulfoxide group, a phosphone 
group, an imine group, a vinyl group, a hydroxy group and an ether group (paragraph 
19), for the purpose of enhancing mechanical strength and chemical stability of the 
particles. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the surface-modifying molecules has at least one 
functional group selected from the group consisting of an amino group, a mercapto 
group, a carboxyl group, an amide group, an ester group, a carbonyl group, a 
phosphoxide group, a sulfoxide group, a phosphone group, an imine group, a vinyl 
group, a hydroxy group and an ether group as disclosed by Manabu in the device 
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disclosed by Cho in view of Maeda and Thurk, for the purpose of enhancing mechanical 
strength and chemical stability of the particles. 

Regarding claim 13, Manabu discloses each of the surface-modifying molecules 
is provided with two or more side chains having the functional group (paragraph 19). 
The reason for combining is same as claim 12. 

Regarding claim 14, Manabu discloses a side chain is at least one selected from 
the group consisting of a methyl group, an ethyl group, a n-propyl group, an iso-propyl 
group, a n-butyl group, an iso-butyl group, a n-pentyl group, an iso-pentyl group, a n- 
hexyl group, an iso-hexyl group, a cyclohexyl group, a methoxy group, an ethoxy group, 
a n-propoxy group, an iso-propoxy group, a n-butoxy group, an iso-butoxy group, a n- 
pentoxy group, an iso-pentoxy group, a n-hexyloxy group, an iso-hexyloxy group and a 
cyclohexyloxy group (paragraph 19). The reason for combining is same as claim 12. 

Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cho in 
view of Maeda, in further view of Manabu. 

Regarding claim 40, Cho in view of Maeda does not specifically disclose the step 
of synthesizing semiconductor ultrafine particles in a liquid phase and allowing silicone- 
based compounds in the liquid phase to coordinate, each of which is mainly composed 
of silicon-oxygen bonds and has a functional group selected from the group consisting 
of an amino group, a carboxyl group, a mercapto group and a hydroxy group, prior to 
the above-mentioned step (a) dispersing. 

Manabu discloses a method of producing a wavelength converter (paragraph 1) 
including the step of synthesizing semiconductor ultrafine particles in a liquid phase 
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(paragraph 31) and allowing silicone-based compounds in the liquid phase to coordinate 
(paragraph 14), each of which is mainly composed of silicon-oxygen bonds and has a 
functional group selected from the group consisting of an amino group, a carboxyl 
group, a mercapto group and a hydroxy group (paragraph 19), prior to the above- 
mentioned step (a) dispersing (paragraph 19), for the purpose of enhancing mechanical 
strength and chemical stability of the particles. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have the step of synthesizing semiconductor ultrafine 
particles in a liquid phase and allowing silicone-based compounds in the liquid phase to 
coordinate, each of which is mainly composed of silicon-oxygen bonds and has a 
functional group selected from the group consisting of an amino group, a carboxyl 
group, a mercapto group and a hydroxy group, prior to the above-mentioned step (a) 
dispersing as disclosed by Manabu in the method disclosed by Cho in view of Maeda, 
for the purpose of enhancing mechanical strength and chemical stability of the particles. 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BUMSUK WON whose telephone number is (571)272- 
2713. The examiner can normally be reached on Monday through Friday, 8:00 am to 
5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minh Toan Ton can be reached on 571-272-2303. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Bumsuk Won/ 

Primary Examiner, Art Unit 2889 



